An ependymal cell culture system for the study of spinal cord regeneration.
Successful regeneration of lesioned adult spinal cord in urodele (caudate) amphibians requires the action of injury-responsive ependymal cells (ependymoglia). The epithelial-to-mesenchymal transformation of ependymal cells following transection of the salamander spinal cord and the subsequent reformation of an epithelial tube have been described previously. A complete tissue culture model system has now been devised to study mesenchymal ependymal cells, epithelial ependymal cells, and ependymal/neuronal interactions in vitro. Here, we review critical aspects of substrate and growth factor environments required to produce mesenchymal ependymal cells in culture and present the first culture system for epithelial salamander ependymal cells and central nervous system neurons suitable for cell-cell interaction studies. Critical to ependymal epithelialization in culture is the removal of epidermal growth factor and addition of thrombin. Epithelialization occurs on tissue culture plastic as well as on permeable culture substrates. This culture system can now be used to determine the initial trigger for the ependymal response. A preliminary examination of ependymal/neuronal interactions shows that coculture of mesenchymal ependymal cells and central nervous system neurons prolongs survival of the neurons.